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Alberta, Canada 

Population: 4.1 million 

Area: 661,848 km² 



















Wetlands & Ecosystem Services 
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Alberta’s Environmental & Water Policy 



Alberta Wetland Policy (2013) 

Policy Goal: 

To conserve, restore, protect, and manage Alberta’s 
wetlands to sustain the benefits they provide to the 
environment, society, and economy.  
 

• Avoidance and minimization are meant to be 
the primary strategies for managing impacts 

• Where impacts to wetlands can not be 
avoided or minimized, loss must be 
compensated through habitat replacement 

Mitigation Hierarchy: 
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• Function-based policy (A, B, C, D value wetlands) 

Alberta Wetland Policy (2013) 

High 
“Value” 

Low 
“Value” 



• Higher “value” wetlands require a greater “replacement” ratio 

• Wetlands are scored and compensation rates are calculated within a 

“Relative Wetland Value Assessment Unit” (RWVAU) 

 

*Ratios are expressed as hectares of wetlands 

In-lieu Fee 

Payment Ratios 
(off-site replacement 

by restoration agency) 

Permitee-responsible 

Replacement Ratios 
(on- or off-site replacement) 

Wetland Replacement Ratios 



Photo courtesy of Ducks Unlimited Canada 

We need access to more restoration sites … 



Photo courtesy of Ducks Unlimited Canada 

We need access to more restoration sites … 

• Most drained wetlands are on private land 

• Many land owners are not interested in restoring wetlands 

• Private versus public benefits 

• Nuisance and opportunity costs are high for land owners 

• Benefits accrue to the public at larger spatial scales 

• Past government policies have cultivated negative social attitudes that 

discourage restoration 



Can we create an incentive to restore wetlands? 





How do you target a limited restoration budget? 

 

How much does it cost to restore on private land? 

Wetlands & Ecosystem Services 
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“Winners” 

Cumulative Area of Restored Wetlands 

Bid Ranking - Area 

$100/ha 
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Wetland 1 

(10 ha) 



Cumulative Restoration of Environmental Benefit 
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Cumulative Amount of Carbon Sequestered 

Bid Ranking – Environmental Benefit 
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Bid Ranking – Environmental Benefit 

Wetland 1 

Wetland 7 

$20/tonne  
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Cumulative Amount of Carbon Sequestered 

Budget cap 



Discriminate Price Auction  
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Cumulative Amount of Carbon Sequestered 

Budget cap 

$10/tonne  

$50/tonne  

$150/tonne  

$200/tonne  

$80/tonne  



Uniform Price Auction  

$100/tonne  
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Cumulative Amount of Carbon Sequestered 

Budget cap 

$100/tonne  

$100/tonne  

$150/tonne  

$200/tonne  

$100/tonne  



Nose Creek 
Watershed 

Calgary 

Rocky View 
County 

Where are we working? 



Nose Creek watershed 



How are we doing this? 

Drainage Ditch 

Wetlands 

STEP 1: Locate drained wetlands 



STEP 1: Locate Drained Wetlands 

Estimated # of wetlands with drainage 

ditches: 444 

 

Estimated # of landowners with 

wetlands with drainage ditches: 255 

 

Average size of wetland with drainage 

ditch: 3.8 ha 



STEP 2: Recruit landowners with drained wetlands 



Website (www.restoreourwetlands.ca) 

Print Materials 

& Advertising 

Social Media 
(@cashforwetlands) 

Workshops 

STEP 2: Recruit landowners with drained wetlands 



Targeted Recruitment 

• Information mail out to 255 landowners 

• Phone calls to 125 landowners 

• First information session: 12 participants 

• Targeted follow-up calls: 80 landowners with 94 drained wetlands   

• Mail out to 80 landowners: included invitation to second information 

session and maps showing drained wetlands 

 

STEP 2: Recruit Landowners with Drained Wetlands 



Landowner Responses: 
 
• A small number of landowners declined to participate on first 

contact 

• Many landowners declined to participate after several 

conversations and after having reviewed information brochures and 

maps 

• Reason given for not participating include: 

 Not interested 

 Land is rented and too complicated with multiple renters 

 Landowner feels that the site is unsuitable for restoration 

 

 

STEP 2: Recruit Landowners with Drained Wetlands 



STEP 3: Pay for access to drained wetlands 



Reverse Auction Results – Participation  

• 5 landowners initially expressed interest, but one dropped out  

after wetland site visit 

• Received 4 bids that included 14 wetlands, totalling 12.6 ha 

• Bid prices ranged between $0 and $13,861/ha 

• A uniform price auction was used, so all landowners received the 

same price/ha 



• Contracts administered by Ducks Unlimited Canada 

• 10 year lease agreement 

• The restored wetland stays under the management of the 

landowner 

• There is no restriction on haying or grazing the wetland 

• No breaking or draining the wetland is allowed 

• Landowner may use the water from the wetland for household 

and/or livestock use 

Reverse Auction – Contract Terms 



Reverse Auction Results – Preliminary Costs 

Price Per Hectare 

(CAN$) 

Uniform Cost (Landowner Payment) $13,861.00 

Estimated Restoration Costs $2,660.00 

Estimated Transaction Costs $6,000.00 

Estimated Monitoring Costs $800.00 

Total Cost for Wetland Restoration $23,321.00 



(Alberta Wetland Mitigation Directive, Pg 11) 

Wetland Replacement In-Lieu Fee Rates (July 2016) 



• For all drained wetlands estimate the 

potential restored function of: 

• Flood abatement 

• Nutrient removal 

• Carbon sequestration 

• Plant Biodiversity 

 

• Compare wetland ranking within each 

scenario  

 

• Examine how targeting would change 

based on the ecosystem service (or 

bundle of services) selected 

Scenario Analysis – Ecosystem Services 



STEP 4: Monitor ecosystem functional recovery 

Photos courtesy of Ducks Unlimited Canada 



1 year restored 

intact 

drained 

21 years restored 

7 years restored 

15 years restored 

• What is the “rate of recovery” and “yield” of restored functions & services? 

Wetland Restoration & Recovery of Ecosystem Services 
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• Older restored wetlands have lower soil bulk density (higher soil porosity)  

• Allows for higher infiltration and storage of water  increased flood 

mitigation  
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Functional Recovery Example 



What is the efficacy of using Unmanned Aerial Vehicles (UAVs) 

to monitor ecosystem functional recovery in restored wetlands?  

• Can remote sensing augment or replace field-based surveys? 

• What are the logistical constraints of using UAVs? 

• What information can we get from UAVs that we can’t get from other 

remote sensing platforms? 

Methods for Monitoring Ecosystem Recovery 



Wetland Zonation & Dominant Cover Types 



• Initial results are promising, but more work must be done to 

develop robust and reliable methods 

• Calibration of UAV sensors may be a critical component of data 

quality 

 

Wetland Monitoring with UAVs 



What Have We Learned? 

• Conservation versus restoration – there are different challenges 

• Multiple levels of government are involved in regulation, which 

creates barriers to implementation  

• Access to and communication with landowners is difficult without 

dedicated staff 

• Negative social attitudes about wetlands are difficult to overcome 

• In-lieu fee payment rates are too low to cover costs associated 

with paying for access to private lands 



Project Funding 

Project Partners 

Project Website: 

www.restoreourwetlands.ca 



Wetland Restoration 

Photos courtesy of Ducks Unlimited Canada 

• Ducks Unlimited Canada is the 

only organization authorized by 

the government to restore 

wetlands 

• This project targeted wetlands with 

drainage ditches 

• Natural hydrology is restored by 

placing an earthen plug into the 

ditch 

• No other habitat restoration is 

completed 



Research Sites 

• Eight wetlands were sampled in July, August, & September 2016  

• Wetlands differed in size, class, and time since restoration 

• Imagery was collected using a Draganfly X4-P quadcopter 

instrumented with an RGB and 5-band multispectral camera 



Vegetation Sampling 

• Permanent plots were established and sampled on the ground by a 
botanist, while simultaneously being flown by the UAV 

• Plots were selected to be representative of common species and land 
cover types in the wetlands 

• Vegetation cover within each 1m2 quadrant was identified and % cover 
was estimated 

 


